The optimal treatment for schizoaffective disorder (SCA) is not well established. In this initial 6-month open-label treatment period of a large, multiphase, relapse-prevention study, the efficacy and safety of paliperidone palmitate once-monthly (PP1M) injectable were evaluated in subjects with symptomatic SCA. Subjects with acute exacerbation of SCA (ie, with psychotic and either depressive and/or manic symptoms) were enrolled and treated with PP1M either as monotherapy or in combination with antidepressants or mood stabilizers (combination therapy group). After flexible-dose treatment with PP1M for 13 weeks, stabilized subjects continued into a 12-week fixed-dose PP1M treatment period. A total of 667 subjects were enrolled; 320 received monotherapy and 347 received PP1M as combination therapy; 334 subjects completed the entire 25-week treatment. Statistically significant and clinically meaningful improvements from baseline were observed for all efficacy measures in psychosis (per Positive and Negative Syndrome Scale), mood symptoms (per Young Mania Rating Scale and Hamilton Depression Rating Scale-21 items), and functioning (per Personal and Social Performance Scale) from week 1 to all time points during the 25-week treatment period (P < 0.001). Similar improvements in efficacy measures were observed between subjects receiving monotherapy or combination therapy. Efficacy benefits persisted throughout the 25-week period. The most common adverse events were akathisia (11.1%), injection-site pain (10.6%), and insomnia (10.0%). Paliperidone palmitate once-monthly administered as monotherapy or in combination with mood stabilizers or antidepressants in patients with an acute exacerbation of SCA provided rapid, broad, and persistent reduction in psychotic, depressive, and manic symptoms, as well as improved functioning.
S
chizoaffective disorder (SCA), a chronic mental illness characterized by concurrent symptoms of both schizophrenia and affective disorder, 1 is estimated to affect 0.3% of the general population 2, 3 and may account for up to 25% of inpatient admissions to mental health care facilities. 4 However, SCA-specific treatment is comparatively underexplored; its psychotic, depressive, and manic symptoms are often managed as distinct targets, resulting in complex pharmacologic regimens of antipsychotics, antidepressants, and mood stabilizers. [5] [6] [7] For patients with acute exacerbation of SCA, the primary goal of pharmacotherapy is rapid, robust symptom control of both psychosis and affective symptoms, 8 in conjunction with acceptable safety and tolerability, to minimize disruptions to the patient's life and improve long-term outcomes.
Oral paliperidone, which is given as monotherapy or in combination with mood stabilizers and/or antidepressants, is the only broad spectrum oral medication approved by regulatory authorities for the acute treatment of SCA. [9] [10] [11] [12] However, long-term adherence to daily oral treatment regimens is often difficult to achieve. [13] [14] [15] [16] [17] In contrast, long-acting injectable therapies, such as paliperidone palmitate once-monthly (PP1M), eliminate the burden of daily oral medication intake 18, 19 and have been demonstrated to improve long-term outcomes in schizophrenic patients compared with placebo or oral antipsychotics. [20] [21] [22] To demonstrate that PP1M is effective for the maintenance treatment of SCA, a long-term, multiphase, relapse-prevention study was conducted. This study comprised an initial 25 -week open-label (OL) treatment period that was designed to achieve stable symptom control of acute exacerbations of SCA with PP1M treatment without oral supplementation, followed by a 15-month double-blind (DB) period during which stabilized subjects were randomly assigned to continue PP1M treatment or to placebo injections. Results of the DB period have been previously reported; subjects who continued treatment with PP1M experienced a significant delay in time to relapse and reduced risk to relapse compared with those who received placebo. 23 This article describes results of the initial 25-week OL period of the study.
MATERIALS AND METHODS

Study Design and Population
This multiphase, international study comprised an initial 13-week lead-in and a 12-week stabilization period of PP1M OL treatment followed by a 15-month, randomized, DB, placebo-controlled relapse-prevention period in SCA (NCT01193153) conducted between September 20, 2010, and October 22, 2013 (Supplementary Figure 1 , Supplemental Digital Content 1, http://links.lww.com/ JCP/A372). 23 Inclusion and exclusion criteria and results of the DB phase of the study have been previously described. 23 Subjects were required to have had a lifetime and current diagnosis of SCA, Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Axis I Disorders (SCID) (Clinician Version) with an acute exacerbation of psychotic and either depressive and/or manic symptoms before screening.
Treatment
All subjects were treated with PP1M either as monotherapy or in combination with prestudy doses of mood stabilizers or antidepressants. The first dose of PP1M was 234 mg (150 mg eq) given intramuscularly (IM) on day 1 and the second dose was 156 mg (100 mg eq) IM on day 8. 
Assessments
Assessments in the OL period included the following scales: PANSS, 24 Clinical Global Impression of Severity for Schizoaffective Disorder (CGI-S-SCA), 25 HAM-D-21, 26 YMRS, 27 and Personal and Social Performance (PSP). 28, 29 Based on the literature, clinically meaningful improvements in these assessments were defined as a greater than or equal to 10-point decrease 30 in the PANSS total score, greater than or equal to 4-point decrease in the HAM-D-21 score, 31 and greater than or equal to 6-point decrease in the YMRS score. 31 Protocol-defined stabilization criteria were PANSS total score less than or equal to 70 and YMRS and HAM-D-21 scores less than or equal to 12. On the basis of the literature, remission criteria were defined as PANSS total score less than or equal to 60 and YMRS and HAM-D-21 scores less than or equal to 7. 25, 31, 32 Safety assessments included reporting of treatment-emergent adverse events (TEAEs), clinical laboratory testing, vital signs, and movement disorder assessment with the Extrapyramidal Symptoms Rating Scale-Abbreviated. 33 
Statistics
Efficacy and safety summaries were based on the OL intentto-treat analysis set of all subjects who received greater than or equal to 1 dose of PP1M. Changes in efficacy variables occurring during the lead-in and stabilization periods of the OL treatment period are summarized descriptively at each time point, including week 25, using a last observation carried forward (LOCF) approach. Differences from baseline were evaluated using paired t tests within each group. Additional summaries are provided for subjects who were receiving monotherapy and combination therapy, and for subjects who entered the stabilization period. A further analysis was conducted in subjects who received prior risperidone or paliperidone within 2 weeks before study entry. Subgroup differences were examined using the Cochran-Mantel-Haenszel test stratified by concomitant medication use for categorical values and by analysis of covariance models with concomitant medication use and corresponding baseline scores as covariates for continuous end points. No adjustments were made for multiplicity, as the OL period was used to determine acceptability for entry to the DB period. Treatment-emergent adverse events and clinical laboratory results were summarized for the monotherapy and combination therapy groups using descriptive statistics and listed for each subject at each measurement time point.
RESULTS
Subjects and Disposition
A total of 921 subjects were screened for entry into the study and 667 were enrolled; 320 (48.0%) and 347 (52.0%) subjects received PP1M as monotherapy and as combination therapy, respectively (Supplementary Figure 1, The most common reasons for discontinuation were withdrawal of consent (n = 98; 14.7%), failure to meet the predetermined stabilization criteria (n = 82; 12.3%), adverse events (AEs; n = 50; 7.5%), lost to follow-up (n = 42; 6.3%), or lack of efficacy (n = 31; 4.6%). The remaining 334 subjects were randomly assigned into the DB relapse-prevention period, which has been described elsewhere. 23 Demographic and disease characteristics in the OL period appeared similar for subjects in the monotherapy and combination therapy groups (Supplementary Table 1 , Supplemental Digital Content 2, http://links.lww.com/JCP/A373). At study entry, the mean age of subjects was 39.5 years, 53.1% were white, 46.5% were women, 24.3% had a history of prior suicide attempt, and 37.0% had a history of substance use.
Of the enrolled subjects, 200/667 (30.0%) were hospitalized at screening or before the first injection of study drug. All subjects had psychotic and mood symptoms at baseline per inclusion criteria, experiencing either depressive episodes (48.0%), manic episodes (26.8%), or mixed episodes (25.2%). Mean (SD) baseline symptom scores in this acute population were PANSS, 85.8 (12.8); overall CGI-S-SCA, 4.4 (0.6); HAM-D-21, 20.4 (7.8); and YMRS, 18.6 (9.5). Based on the CGI-S-SCA overall score, most subjects were moderately ill (57.7%) or markedly ill (37.6%) at baseline. The mean (SD) PSP total score at baseline was 51.4 (11.0) with most subjects having variable (93.3% with a score of ; 204 (30.6%) subjects received risperidone or paliperidone within 2 weeks before study entry. Adequate previous exposure to any formulations of paliperidone or risperidone before the study was documented for 350 (52.5%) subjects. The remaining 317 (47.5%) subjects required tolerability testing with oral paliperidone before first PP1M injection.
Most subjects (54.9%) received all 7 injections of PP1M during the 25-week treatment period, including 50.6% and 58.8% of subjects in the monotherapy and combination therapy groups, respectively. The median duration of PP1M exposure of subjects in the 25-week period was 147.0 days (range, 1-166 days). Of the 667 enrolled subjects, the distribution of the last injection dose of PP1M was 78 mg (50 mg eq), 2.7%; 117 mg (75 mg eq), 7.3%; 156 mg (100 mg eq), 52.8%; and 234 mg (150 mg eq), 37.2%.
Efficacy
Changes in Symptom Scores and Stabilization
Significant improvement in psychotic, depressive, and manic symptoms in acutely ill subjects was observed after treatment with PP1M throughout the OL period beginning by week 1 of treatment. Results of the PANSS total score, HAM-D-21 score, and YMRS score changes over time from baseline to the 25-week end point are depicted in Figures 1A-C . Similar improvements were observed in the monotherapy and combination therapy subgroups.
The proportion of subjects meeting stabilization criteria in all 3 symptom domains (PANSS total score ≤70 and HAM-D-21 and YMRS scores ≤12) increased over time during the 13 weeks of acute treatment (Fig. 1D) . Stabilized subjects continued for an additional 12 weeks of treatment. At the end of the 25 weeks of treatment, for those who had a postbaseline efficacy assessment carried forward (LOCF), 63.2% (413/653), 67.2% (229/341), and 59.0% (184/312) in the overall population, combination therapy group, and monotherapy group, respectively, were stabilized in all 3 symptom domains (Fig. 1D) .
No significant differences were observed between subjects who had received risperidone or paliperidone within the 2 weeks before the first PP1M injection (n = 204) versus those who did not (n = 463) at either week 13 or week 25 (Supplementary Table 2 , Supplemental Digital Content 3, http://links.lww.com/JCP/A374).
Subjects With Clinically Meaningful Improvement in Symptom Domains
Beginning from week 1 and at each time point during the 13 weeks of acute treatment, an increasing proportion of subjects experienced clinically meaningful symptom improvements (≥10-point decrease in the PANSS total score, ≥4-point decrease in the HAM-D-21 score, and ≥6-point decrease in the YMRS score) (Supplementary Table 3 , Supplemental Digital Content 4, http://links.lww.com/ JCP/A375). This trend was observed in the overall population, and in both the combination therapy and monotherapy groups.
Subjects Meeting Remission Criteria
By week 25, for those subjects who completed the entire 25-week treatment, the proportion of subjects who met remission criteria (PANSS total score ≤60, HAM-D-21 score ≤7, and YMRS score ≤7) was 171/348 (49.1%), 93/194 (47.9%), and 78/154 (50.6 %) in the overall, combination therapy, and monotherapy populations, respectively. These proportions were not significantly different between groups. For those who had a postbaseline efficacy assessment carried forward to week 25 (LOCF), the corresponding values were 198/653 (30.3%), 107/ 341 (31.4%), and 91/312 (29.2%), respectively (no significant differences between groups).
Changes in Subject Functioning
Significant improvement in subject functioning in acutely ill subjects was observed after treatment with PP1M throughout the OL period beginning by week 1 of treatment. Results of the PSP total score change over time from baseline to the 25-week end point are depicted in Supplementary Figure 2 , Supplemental Digital Content 5, http://links.lww.com/JCP/A376. Similar improvements were observed in the monotherapy and combination therapy subgroups.
Safety
Overall, 62.5% of the 667 subjects reported 1 or more TEAEs during a 25-week period. A total of 50 (7.5%) subjects reported TEAEs that led to treatment discontinuation and 54 (8.1%) experienced 1 or more serious AEs (Supplementary Table 4 , Supplemental Digital Content 6, http://links.lww.com/JCP/A377). Most TEAEs were mild to moderate in intensity. The most frequently reported TEAEs were nervous system events and psychiatric disorders in 29.8% and 21.9% of subjects, respectively. The most commonly occurring TEAEs (≥5% of subjects) were akathisia (11.1%), injection-site pain (10.6%), insomnia (10.0%), weight increase (8.5%), parkinsonism (6.4%), and headache (5.4%). No differences in TEAEs were identified between subjects in the combination therapy and monotherapy groups. Treatmentemergent adverse events related to EPS, prolactin, and glucose are reported in Supplementary Table 4 , Supplemental Digital Content 6, http://links.lww.com/JCP/A377.
DISCUSSION
The findings from the 25-week OL period of this study in subjects with acute exacerbation of SCA demonstrated that treatment with PP1M (without oral supplementation) produced a rapid beneficial effect in subject functioning and the 3 major symptom domains of SCA: psychosis, depression, and mania. This response was significant from week 1 onward. Paliperidone palmitate oncemonthly was rapidly effective when used as monotherapy and in combination with mood stabilizers or antidepressants.
For those subjects who were stabilized during the lead-in period (65% of the enrolled subjects), continued improvement in these symptoms was observed with treatment during the 12-week stabilization period. A notable proportion of subjects who completed the entire 25 weeks of treatment (49.1%) met remission criteria for all 3 symptom domains at end point, providing further evidence of PP1M efficacy on all SCA symptom domains with continued therapy after acute treatment. Future analyses are needed to identify predictors of remission to determine which individuals benefit most from PP1M treatment.
Fifty percent of enrolled subjects discontinued treatment during the 25-week OL portion of this study, with 35% discontinuing during the 13-week lead-in period and 15% discontinuing in the subsequent 12-week stabilization period. Overall, 12.2% of subjects discontinued during this phase (7% during the lead-in and 5.2% during the stabilization periods) because they failed to meet the strict, predetermined stabilization criteria for both psychotic and mood symptoms (Supplementary Figure 1 , Supplemental Digital Content 1, http://links.lww.com/JCP/A372). Similarly low discontinuation rates (ie, <10%) due to failure to meet stabilization criteria have also been previously reported for studies of both oral and injectable paliperidone that incorporated a lead-in/stabilization period. 34, 35 However, variations in illness severity among patient populations must be considered when comparing discontinuation rates between studies. The additional reasons for discontinuation-mainly withdrawal of consent, loss to follow-up, lack of efficacy, or AEsand their rates were similar to those reported in previous studies of PP1M in schizophrenia. 18, 19 Of the 7.5% subjects who discontinued the study due to AEs, most withdrawals (82%, 41 of 50) occurred during the 13-week lead-in period.
The safety findings in this study are consistent with those of PP1M when used for the acute treatment of schizophrenia 18, 19 and with those of oral paliperidone when used for the acute treatment of SCA. 9, 10 The most frequently reported TEAEs (≥10% of subjects) were nervous system-related and psychiatric disorderrelated AEs and EPS, and incidence rates were within previously reported ranges. 18, 19 The limitations of this analysis include its relatively short period of observation for persons with a chronic lifetime illness and the lack of placebo or an active comparator in this portion of the larger study to provide a reference perspective. However, observations in this study regarding efficacy and safety for acute treatment of psychosis and mood symptoms are similar to those observed with oral paliperidone in 2 randomized, placebocontrolled, 6-week studies of patients with acute SCA exacerbation. 9, 10 Another limitation of this study is that the stabilization criteria restricted the number of participants that could continue for the additional 12-week period of the study. Additionally, because subjects in this study agreed to use long-acting injectable therapy, these results may not be generalizable to all patients with SCA, whose personal preference for therapy options for treatment of their acute SCA symptoms may exclude PP1M.
Currently, antipsychotics form the basis of treatment for SCA, with antidepressants also used for patients with the depressive SCA subtype who do not respond adequately to antipsychotics alone. Patients with a bipolar subtype are frequently prescribed mood stabilizers. 16 However, subjects in the current study who received PP1M combination therapy showed improvements in symptoms and functioning that were similar to those observed in patients receiving monotherapy, with no differences in safety and efficacy. These data support a role for PP1M as a monotherapy or in combination with mood stabilizers or antidepressants for the treatment of SCA. Furthermore, the comparable efficacy and safety of PP1M observed when used as either monotherapy or in combination therapy suggests that PP1M therapy alone may be sufficient to manage the acute exacerbation of SCA symptoms without defaulting immediately to the complexities of polypharmacy. Nonetheless, further investigation is required.
Prior results 23 and those of this study suggest that PP1M is safe and effective for the acute and maintenance treatment of the psychotic, depressive, and manic symptoms of SCA when used as monotherapy or in combination with mood stabilizers or antidepressants. Paliperidone palmitate once-monthly may be a treatment option of monthly dosing for patients in the acute phase of SCA.
